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PURPOSE: To simply obtain an accurate electromagnetic lens by laminating 
an insulation sheet base where small piece conductor foils are printed at a 
prescribed density distribution via a foamed styrol. 

CONSTITUTION: Disk form conductor foils 12 having a diameter of 2mm are 
printed on a thin sheet insulation circular face board 10 to form dielectric 
boards 4a— 4m. The distribution density of the foils 12 are changed at each 
concentrical zone to be high at the center of the dielectric board, and the width 
of the concentric zone is changed according to the diameter of each dielectric 
board. The dielectric boards 4a --4m are laminated with a foamed styrol in-be- 
tween and formed as a sphere. Then the density of the foil 12 is high at the 
center of the sphere and the foil density and the specific dielectric constant 
are reduced isometrically toward the peripheral, then an electromagnetic lens 
2 is formed. Thus, the simple lens is obtained with high accuracy in comparison 
with a conventional lens with concentrical spherical foamed styrol having differ- 
ent metallic grain density. 
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PURPOSE: To attain the multiplication with a low loss to a wide range of input 
level and to protect a limiter from an overvoltage by . providing a self-bias 
generating means comprising a resistor and a capacitor to the limiter. - 

CONSTITUTION: A signal of a frequency fo is given to a signal node 16 from 
a signal source 20 via a signal source resistor 22 and a low-pass filter 17, self- 
bias diode means 112, 114 clips the signal, an odd order number harmonics 
3fo are extracted by a band-pass filter 24 and given to a load 26. The diode 
means 112, 114, each consists of the series connection of a diode to the parallel . 
connection of a resistor and a capacitor, the means 112, 114 are connected 
in anti-parallel to constitute the limiter. The capacitor is charged by a current 
flowing between the signal node 16 and a reference node 18 via the diode means 
112, 114 and discharged by a resistor, a DC bias in response to the input is 
caused across the resistor to change properly the clip level. 




100: frequency multiplier 
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PURPOSE: To improve the S/N and to suppress the generation of distortion 
by inserting a diode having a forward resistance changed in response to the 
same forward current as to that of an equivalent emitter resistance of a differen- 
tial transistor(TR) to the emitter of the TR. 

CONSTITUTION: Diodes Di, D2 having the forward resistance changed in response 
to the same forward current as the equivalent emitter resistor of the differential 
TRs Q4, Qs are inserted respectively to the emitters of the TRs Q*, Qs. A noise 
voltage Vn is expressed in equation I. An output noise voltage Von2 at an output 
terminal 10 is expressed in equation II. Captions re4, reS are equivalent emitter 
resistances of the TRs Q4, Qs, captions re6, re7 are forward resistors of the 
diodes Di, D2, and captions Vnl, Vn2 are noise voltages of the TRs Q4, Q5. 
Then the gain of the voltage Von2 with respect to the voltages Vnl, Vn2 is 
decreased by the resistors re6, re7. Thus, the S/N is improved and the generation 
of distortion is suppressed. 
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